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(54) SURFACE TREATMENT OF METAL WITH CHROMIUM-FREE COATING-TYPE ACID 
COMPOSITION 
57 Ai strac 

PURPOSE: To form a protective film on metal surface by using a water-base acid compsn. 
comprising specified anion and cation components, free acid, and s compsn. for formation of org. thin 



CONSTITUTION: The compsn. used to form a protective film on metal surface contains the following 
components..(A) Anion component comprising four fluorine atoms OX one element selected from 
titanium, zirconium, hafnium. siiicon(and boron CiiX and if necessary, one or more oxygen atoms (iii). 
(B) Cation component selected from cobalt, magnesium, manganese, zinc, nickel, tin, zirconium, iron, 
aluminum, and copper, with a total cation number of >1/3 the anion number (A). (C) Free acid in an 
ami to maintain pH of the obtd, compsn, at 0.5-5.0. If necessary, (D) compsn. which forms an org. 
rosin thin film by direct drying. Thereby, surface treatment of a galvanized steel sheet is performed 
by using the water-base acid compsn. which can be directly applied and dried. 
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